Effect of the oxidative phosphorylation uncoupler 2,4-dinitrophenol on hypoxia-inducible factor-regulated gene expression in bovine blastocysts.
In cattle embryos, development to the blastocyst stage is improved in the presence of 10 micro;m 2,4-dinitrophenol (DNP), an uncoupler of oxidative phosphorylation, coincident with an increase in glycolytic activity following embryonic genome activation. The present study examined redox-sensitive gene expression and embryo development in response to the addition of DNP post-compaction. 2,4-Dinitrophenol increased the expression of hypoxia-inducible factor 1alpha and 2alpha (HIF1alpha, HIF2alpha) mRNA. Although HIF1alpha protein remained undetectable in bovine blastocysts, HIF2alpha protein was localised within the nucleus of trophectoderm and inner cell mass (ICM) cells of blastocysts cultured in the presence or absence of DNP, with a slight increase in staining evident within the ICM in blastocysts cultured in the presence of DNP. However, the expression of GLUT1 and VEGF mRNA, genes known to be regulated by HIFs, was unaffected by the addition of DNP to the culture. Although the development of Grade 1 and 2 blastocysts was unaltered by the addition of DNP post compaction in the present study, a significant increase in the proportion of ICM cells was observed. Results indicate that 10 microm DNP improves the quality of bovine embryos, coincident with increased HIF2alpha protein localisation within ICM cells and increased HIFalpha mRNA levels. Therefore, the results demonstrate redox-regulated expression of HIF2.